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(54) ION IMPLANTING METHOD 

(57)Abstract: 

PURPOSE: To provide an ion implanting method which can 
suppress the junction leakage of source and drain regions and 
substrate damage. 

CONSTITUTION: This ion implanting method is a method for 
formation of the pocket diffusion layer of each MOS transistor 1 
on the substrate 1 1 which is arranged on the upper part in the 
state wherein the gate electrodes 12 of a plurality of MOS 
transistors 1 are formed in parallel with each other. Ion beams 
I1 1 and 112 are made to irradiate obliquely the surface of a 
substrate 1 1 from the direction vertical to the gate widthwise 
direction L of each gate electrode 12 while the incident angle is 
maintained, and ions are implanted to both ends in gate length 
direction on the channel forming region on the lower part of the 
gate electrode 1 2. As a result, irradiation with the ion beams 
from the direction unnecessary for formation of the pocket 
diffusion layer can be prevented. 




M M I M 
I II I I I r 

f I ! II • 
(11 





1 4fl9S>&^>x^ 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



08.11.2000 
11.11.2003 



BEST AVAILABLE COPY 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9 jpdl jpo.go jp/PAl /result/detail/main/wAAAgUaiy3DA40827961 2P3.htm 2004/07/29 



a9)B*B#»)F;r (jp) <i2> & ^ # ^ ^ (A) aimummskmm^ 

!RpM¥8-279612 

(43)^iBB ¥jS8#(1996)10M22H 

(5i)inta» mm^ /fwsss^ fi mm^^mm 

HOIL 29/78 HOLL 29/78 3 0 IP 

21/336 21/265 G 

21/265 V 



93tm^ m^m<f»3 ol (± 7 h> 





1*lPF7-82449 


(7i)taBA 


000002185 












Jp*S7<^(1995)4fl7H 




%]^^il^4t:i&;ii 6TS 7S35^ 






(72)38l«# 










je^ia;iiK«a;ii6TB7a35# y— 














(74)«aA 





(54) -f^J-^ttX** 



(57) imm] 




1 

[|S*« 2 1 ±:*r{c^g|^<7?MO S h ^ :^ i^x ^ (oy- 

h-t^-iHri^m^im. 20 
[If *«3 ] J::^{;:1SfccoMO s h v vv?;^ wy- 

[00 0 1] 
[0 0 0 2] 

[=ee5l5(^eE*ff] MOS hv>":^:^^<DmmTMX\ f— 

[0 0 0 3] ±|E£Dj:5i-^;*->aAS:?T5rttcJ;o 
[0 0 0 4] 



#gg¥8-2 7 9 6 1 2 

2 

[0 0 0 5] *fc. iia^'^r?' hJ£tscg^?i?;*t-sfcs:> 

it^mt^h^tiisb, 2 0 0 k e Vi:V>5^V«atA3^ 

^^yu^— T--f ;^>' t'— A?rM#H-'5£-Mj5S$)'5<. 
[00061 m:<7>i i^^ib. -hlS(Dj; 5 fiy^W:fi1f{^ 

[000 7] ^^X':^mmn. ±m(DWM^mk-r^'< 

[0008] 

fcSo rr-C-H. ±15y- Kmffiwy— hi|e:*r(p]{>i>[tL 
TSil[^>fc-t-2;^iln)5>e>^^'>'- hSteiT*<o^ro« 

[0009] ^ 2 W-r ^>'ffiA:i^fe{i. ^rtv^n 

iie*|6lli)ttLTS«lcS]^bfc^S*S4 5° Sr^j:-r4* 
lS]/i^e>^^^»l£ro^®t-*fL-CAW^S«:;^it){-»o-C 

[00 10] ^LT. ^3(0'1-;:i->'aA;^Ji, ^tt^ 
[00 1 11 

i.z^i.xmm.^fji'r 2 ;tri6)j5^f>A!W^^ss:^*:>{-i%oT 



3 

10 0 121 ^fc. ±mm2<o4:t>'-^:^mx'i-x. ^■ 

So 

[0 0 13] ^LT. m3<D^:t>'iM7<:^X'ii^ ^th 
[0 0 14] 

[SJS^Jl 9t-r. *^0^ro^l^J£^J(^'l':^>aA*fe 
^lail-S-^v^-CtftW-rSo 01 (1) VXif^^yV^Wi 

0. 01 (2) {i±IE¥®ia(OBgMt:*:ia, 13 1 (3) 
{±JilES^K:::*:ia(OA-A' gB5}-wKf®ia-C-fcSo _h|E 
0}CS%-rj;5(-. 'l':^->'aA^5;^^tvS!>^^^l Ofi, 
^11 a)±® {d^a^WMO s h 7 V ^ coy— h « 
^11 2^5fl^^$tbfct,COT-$>S» _hf5#y— h^l 2 

[00151 r rTii, ±IE(7) i 5 t-ffig^tuyty— h 
mffil 2T:)^rc)fitRl l^(c, tK-Jts/ hltftiS^J^j^-r 

OS h^Vv'XiJ' ico^^J^'./i^^ffl^ir/^eSSffil 1 
WiMBi^^i 5{ai, Mos h^i^i?^^' iroy— ;x 

[0 0 16] ±IE-f:r>'aAtt. £JlT<^<fc5{c?T5o T 
fii:>^ . ^- h ®11 2 toy- h L \z.n LTsa: 
&?fe-r2:fe-|6]*^^. S«l llc:^L-C2lH](;i5>«"ILT-l' 

*S1 1 atC^-LTBinecDAAtAae^fSoT. 

f— A I I i2t:flBJtr-5, 
(0 0 171 -^tLT, _h|S(OJ;5fc^:^>'aASrfT-pfc 



(3) #^¥8 - 2 7 9 6 1 2 

4 

^1 lf^'(^^AS^^fc±15>(•3}->'(DSt^bS^«Mil 

[00181 JilE^ 1 ■^m<Oy( :tl^ni7<^Xyt. m 

mi ijc^^^-tf— A 1 11, I i2^fisstL-ct/''-5W«- 

< y- hSMl 2T(^7K'>-y htt£«fc@?[^i?gM«l 5{^m 

[0 0 1 91 ia2(D^77'i{c(i, iia-Y ;^->'aA:*rffi 

y-h«LiU#v>m)EEVt hi:roB8^.tr^o r^-C 

^^Efe-Y^V-i LTfflV\ aA^^vU=¥— 2 0 0 k e 
V, i^K— X»3. 5 X 1 QiziS/cm^ (TJ^r^r^^^i 
ffi 2 h 2 lH]{C^S"J LTjSA Lfci^«-C-S>5o * 

wiHite-Y^vaA&fTofc^s-co^^sr^o mu 

20 K-X»{i 7 . 0X10 c m2 {C^Jg Lfc„ i^ii, 

mmm(r>iir^^m'i:^^>yim—<n> K— xfiftittaA^tv-c 

[00201 _h|5=&^7:71, 4lc^J;5(-, =0^*^ 

<7>fc*t), Misys^nro-r^r^/aA^^-cji. ^K^^-i/htt 

30 ^fl^/^fe-r S 5t feco-f ^>'^^Ai5s?i«^^*J{-^Ti5^^T V > 

[002 11 ^ 2 m&mco-^ ^^-^aA:^^^ 3 
(c«-:5vN-Clftl^-r-5o 03 (1) {ijK'Jr-;/ htttiM^fl^ 
^S7t*(0'<:^vSEA;a5Jg$*v«"J'3:^/^roTEia, 0 
3 (2) ii±iEq^ffil3(7?B*|5J£;^:iaffc-5„ -hgEHlcjf: 
-TiioK. ■^pt->&Atm^itl?}<>^-'^2 0\±^ ^2 
40 1 (D±®iC^^(7?MO S h7>'v';=^:?(Oy— hmM2 2 
a. 2 2b:SS?I^J*$*xfcfcro-C*>-5. ±IE«-y— has 
2 2a, 2 2 b {1. ^n^fK^^— hi|fi:&|6] La, Lb 

:65Mii:^^e-r4^^T'ias^ti'Tv^So ittci^. #mos 

h^Vv^^^^Ji. ilEiai (3) (75Wfffil2(-*Lfct.<^ 

— hm& 2 2a, 22b ;S5-h:^}cgag$ ^^TV 2 

1 ■f'fc. ±iEM 1 mmm t mm(o^^ y htttsui %:mis. 
[0 0 2 21 ±iE'i'3t->'aAtt. &.T(D^o\^no. -r 

50 T'^totj. #y— h^2 2 a, 2 2 b(^y— hi|i!*-|S)L 



5 

a. Lb{c>ttL-C. »E2 Hce]^Lfc:ftS:SS4 5° ?r 
?fei-4:^|S]A>e>, $^fi]LT(OSiK2 Kc-l'jf-^'lf— I 
2i~ I 24SrJ»m-s<. rcoKI, ±iS^l|IJfi^JiPI« 

i^O-C^'f :jt-^- f-A I 21~ I 24^M*t1-So 

1 0 0 2 3 1 ±IE(0<t 5 {C-<:^>'^^A^^tofc^, «S 

[00241 ±mm 2 mmm(D4 ^^-sfeA^&T-tt. « 

«2 l{C-i';4-^'l^-Al2i~l24Srfl8«L-CV^-5W{- 10 

(±. hSS2 2a, 2 2 bCDa«2 1 fi^Jte^-f 

— i^^a<fflI;^T^!l^s<<>'-^^2 itcotk^-^ ^ 

[0 0 2 5] ±|EE2»i/97 2{Cii, _h|B'f:^>'aA 
;^i5'(^y— h«Li:L#V^®EVthi:<OMff.Sr^o 20 

:^>'aA*&{- J; oT:iK^ H SfctScM^fl^^ L/cMO S 

Jt>, V t h mBm(o^ :^:xaA»^'>'fe < -r -5 r t -e, 

[0026] ^ 3 ^^JtD-i' ^^V-jiA^&^ia 4 30 

(;::»<5v^-CIftW-r'5o 04 (1) ^tK-Jt 5/ httmJi^rfl^ 

4 (2) \t.±'m^mm(7>mmit:±mx^^o 

■TiptC. '1'3f->'a£AdSJfe*tl.-5t>^^>3 0f*. »R3 
1 (D±m'^^(DMOS hyl^i?7^'^<D^— hW&S 2 
a~3 2 d;i5JI^^$*X-fcfcC0T&So ±ie=S-y— h^ffi 
3 2a~3 2tHi. h<g;*f|S] L a ~L d 

ti(0'y—hm:^f^t'^MW.^^j:\^x\/^i>. ^tc-y—hmm 40 

3 2 c t y~ hWS^ 32 dt tt^rH-^ttwy— htS^fSj 

fi. ±ISiai (3) <?3»rS(ll-^bfc'b<^irl^1llro'b<^ 
t?fc«, rrfH. ±Scoj;5{-#<5^— K^^3 2 a~ 
3 2 d ;i«g^|xfc^ 3 1 tfjjc. ±jE^ 1 2 m 

[0 0 2 71 ±s5'1';r>'i^A{±. eilT<^<t 5 J-fr^o 
''i^P*., #y- has 3 2 a~3 2 dW^- he:^[6)L 
a~L d{c*rLT*ffi3 lJcS]^Lfc:^A3JS4 5° 50 



i|#^¥8-2 7 9 6 1 2 

6 

mm\^. W&2 1 ro«s2 1 a izn\^xm^<D7yjnns. 

[00281 -hE-f :^>- tf— A I 3i~ I 38roAM:fe"lS] 
fi. J^J!.Troj;5T*fo-5„ iffi-/— hSffiS 2 a h 
i|g*-|6lLa}w^sfLT4 5° ro^S&Jfef *'lBltt4:^[Plfe 
•9. r(D4:^[6lCD^rtt^n/5^b^3 lt^3^C^:^>'t-— 
■^ I 3i~ I 34^MM1-So ±IB^- ha® 3 2 a <D^- 

h ♦S^'lS] Lai:^^-h^32bCO'?'-b tB^^lS] L b i: 
l-imm.^ts:\^X\^^tcib. -hffi'Y;*->'if-i^ I 3i~ I 34 
{Sy— hmiS 3 2b (D'tf— hi|ig:^(P] L b LT t> 4 5 

[00291 — h®g 3 2 a (DgaB;fe"[B]i' 

^ffi3 2c, 3 2 dTii, -tfiO-J^— htS^-lSlL c, L d 
nVX4 5° (7>P^m^tirr:^i^^y- h^3 2 c , 
3 2 d X^mco 4 tj , r (7? 4 

&K3 1 I^K-<:t>'if—J^ I 35~ I 38^fi§lftt--5o 

[0 0 3 01 JllBW<t5{--r:^>'^^AS^^T■ofc1^, »K 

[003 11 jiiEis 3 mrnmco.^ st-viSAj^r-fi. 

x.tf, -5^— h^3 2 ai^S^bXfi. 8*I$):S>?>^W^ 

Al3i~l38CD7*5ro'^— ^*ML a*-|B) 

i-i6rr-5fi8W-:^[fn»-i':r>'t'— A 1 35. 1 37^K?< 6 

2 aT(^_h|5d<ys' ht£ftJiff^i5gffl«J{cjgt-S„ rtl. 
t±, y— hS?ffi3 2b, 32c, 32d hm^Xh^c 
rrofcii), ^2 1 §rlHl$5^*?S:diF5ff5#4«>-r>*-:^a 

^<n^xnm^<y-vnm2 itcotk^-^ htfette 

[003 21 *fc, -hmy- S«ffi3 2 a ~3 2 d T 

CO^<5r.;y hteSfeSfl^^ffi«{C-^T-»r^±le6;&l6]ro-Y 

A{±, #'{7'— h«ffi3 2 a~3 2 doy— hiH 

:fy[^^lLa~Ld^c>^^L-■r*liro:^lE;^^^.BaJ^^4^^o r 

cort^i^ibv #y— hmffi3 2 a~3 2 dt^T^'Wi. 
[00331 Jh^0 2 3 f^Iti, ±|B^;ri'aA 

rTH. _h|E?glSt/^23iaS^tl^-^1=T-±IE-f^ 

l^«};iv t hlig^ffltD^;^->'ttA»?r'>7'i<-t-Sri: 



7 

[ 0 0 3 4 1 jisi. ±mm 3 mmm(Dy( sj-v-aTctrjfett. 

[0 0 3 51 

mm<7^^m] si±. tfte^ ufci 5 1 co-f 10 

s^tT/fcy— hmffiwy— hl|g;^lS]^;l^s^LTfiiiL^/£-r 

[0 0 3 6] M2(D^:^vaEA^(;iJ:mi. ^ 

fi?^Sri:-C% ilEirPMttc^Jf/r-:/ ^^£t^cS^Jl^^-r 
[0 0 3 71 ^LT. ^3(0-r:^i^aA:**{-J;tufi, 



m^^8- 2 7 9 6 12 

8 

*|6j(05*><^6*l6l*^P>'1':^>'SraEAU 'K-J^S' him 

[0038] ±SE^ 1 ~^ 3 <7)^ ;4->'&X;^ 

^(cimi, MOS hy>'V':^^(Dytiir^y htmm%:m 

[021 y-hSiL^l/^SEirCDM^^^^^tia-efo 

[0 3] m2^^rj^iJ^p^i^aiar^fe5o 
[04] ms^^d&iapjr^iar-fc^o 

1 MOS h^V'v?:?^^ 

11, 2 1, 3 1 ^WL 

12. 22a, 22b. 32a'-32d KSffi 
111. I 12, 1 21'^ I 24, Isi'^Ias A 
L, La — Ld ^J^-MUj^-rS] 



[122] 



ASCSORAMPchPKT : As 2 0 0 Ke 5 D e B. 1e ^ 3V/A=4,91 e 1 2 
V t h CVJ 

0. 75 



B. 70 
0.fi5 

o.so 

O.SS 
0.5Q 



n ir^7t (2**) 

n y»7 2 (4*ft) 

« 5^97 3 C8*rt> 

a 4^57 4 {0«a 



200. <(F 250.80 KOlOO S&O.OO 400. 00 4S0. 01 SOD. 00 



Gate Length (Mm) xiO-3 



#B8¥8- 2 7 9 6 1 2 



imi] ms] 




(7) iHFB3¥8-2 7 9 6 1 2 



im4] 




r 11 --1 37 -f5<->ti-A 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ■ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



